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Title of the Invention: Fixing unit 
SPECIFICATION 

Detailed Description of the Present Invention 
[FIELD OF THE INVENTION] 

This invention relates to a fixing unit for use in an electrophotographic 
device, xerography device, or the like. 



[DESCRIPTION OF THE PRIOR ART] 

Fixing units are widely used in image forming apparatuses such as copiers, 
laser printers, or the like. In such fixing units, both or either one of the fixing 
roller and the pressure roller is heated by a heat source, and the pressure roller 
rotates keeping in press-contact with the fixing roller. When a recording medium 
is nipped in and fed through the nip section formed between the fixing roller and 
the pressure roller, the unfixed toner image formed on the recording medium can 
be fixed into a permanent image. 

In such fixing units, due to oblique feeding of the recording medium and/or 
loop formation in the recording medium, it sometimes occurs, that the image is 
subject to rubbing. Oblique feeding of the recording medium and/or loop 
formation in the recording medium arises from non-uniformity in the feed speed 
across the recording medium, the latter being caused by non- uniformity in the 
printing ratio of the unfixed toner image, difference in the material of the 
recording medium, and variation in the load torque of the pressure roller. In 
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order to prevent the image rubbing, in the fixing units recently used widely, a 
rotary driving force is applied to both of the fixing roller and the pressure roller or 
only to the pressure roller for the purpose of feeding the recording medium at a 
steady speed between the rollers. 

Fig. 4 shows one example of conventional fixing unit provided with such a 
driving arrangement. In this Figure, the reference letter S designates a recording 
medium; H, a heater employed as a heat source; and the numeral 1, a fixing roller. 
A pressure roller 2 is held in press-contact with the fixing roller 1, so that the 
pressure roller 2 moves following the fixing roller 1 or is forced to rotate by the 
fixing roller 1. Between such a pair of rollers 1 and 2 is formed a contact section 
N (nip section). When the recording medium carrying the unfixed toner image 
thereon is fed through the nip section under heating, the unfixed image can be 
fixed as a permanent image. 

Numeral 3 designates bearings for supporting the fixing roller 1 and the 
pressure roller 2 at the opposite ends thereof the numerals 4a and 4b, side plates 
for supporting the fixing roller bearings 3; the numeral 5, arms supported at its 
opposite ends by the side plates 4a and 4b to support, in turn, the pressure roller 2; 
the numeral 6, pressure springs functioning as pressure members, which press the 
arms 5 to thereby force the pressure roller 2 against the fixing roller 1; the 
numeral 7, a cleaning member for the pressure roller; the numeral 8, a gear 
mounted on the pressure roller 21 the numeral 9, a gear which rotates about the 
pivot center of one of the arms 5 concentrically to drive the gear 8; the numeral 10, 
an idler gear adapted for transmitting the driving force to the gear 9; the numeral 
11, a gear mounted on the copier or the laser printer, the gear 11 providing the 
driving force to the fixing unit; the numeral 14, a photosensitive drum; and the 
numeral 15, a transfer roller adapted for transferring the toner image being 
formed on the photosensitive drum 14 onto the recording medium S. 

In the above-described arrangement, the recording medium S is fed 
between the fixing roller 1 and the pressure roller 2 without any non- uniformity in 
the feed speed, which can arise from non- uniformity in the printing ratio of the 
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unfixed toner image, difference in the material of the recording medium, and 
variation in the load torque of the pressure roller. Accordingly, it becomes 
possible to prevent the inferior fixing and also to prevent the image rubbing, which 
can be caused by the loop formation in the recording medium S. 

[PROBLEMS TO BE SOLVED BY THE PRESENT INVENTION] 

However, due to the increase in the requirements for high speed printing, 
there is a tendency in the recent years that such fixing units are increasing in 
number, which the force of the pressure roller pressing against the fixing roller is 
increased significantly to maintain the fixing ability of the toner. For attaining 
the same purpose, the nip section is also designed to have a widest width as 
possible. These facts lead to the following problems. 

For example, in order to achieve the foregoing purposes, as shown in Fig. 5, 
when a softer and thick material is employed for such an elastic surface layer 12 
disposed on the pressure roller 2, the torque required for rotating the pressure 
roller 2 will necessarily become very large due to increase in the pressing force, 
and also the driving torque for forcing the pressure roller 2 to rotate will be 
increased. This will increase the engaging pressure, which occurred when the 
gear 9 forces the gear 8 to rotate. As a result, the pressure roller 2 will be pressed 
more strongly against the fixing roller 1 on the drive side compared to the 
non-drive side thereof. Consequently, the elastic surface layer 12 on the drive side 
portion of the pressure roller 2 will be compressed to a greater extent than on the 
non-drive side portion, and therefore difference will appear in the diameter of the 
pressure roller 2 at the opposite ends thereof. This leads to a problem that some 
difference appears in the feed speed of the recording medium S at opposite ends of 
the pressure roller 2. 

In other words, when the pressing force by the pressure roller 2 increases, 
at the compressed portion, the elastic surface layer 12 will raise on each side of the 
nip section, as shown in Fig. 5. This means that the pressure roller 2 increases in 
its apparent radius 13, and therefore the feed speed of the recording medium S 
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increases. 

Further, in the arrangement of the conventional device, the pressing forces 
by the pressure springs 6 are equal in the drive side and the non-drive side, 
difference in the feed speed of the recording medium S at the opposite end portions 
of the pressure roller 2 becomes very large, whereby, when the recording medium S 
being fed through the nip, leading to some rotational motion of the recording 
medium S toward the non-drive side. As a result, the recording medium S will be 
fed obliquely and form a very large loop on the non-drive side (hereinafter referred 
to a one-sided loop), which ultimately will provide the image rubbing to the 
peripheral components. 

The first invention of this application is directed to solve such problems 
and to provide a fixing unit, wherein oblique feeding of the recording medium as 
well as formation of the one-sided loop in the recording medium can be prevented 
with a simple method to eliminate the chance for the image being rubbed. 

The second invention of this application is directed to provide such a fixing 
unit, wherein oblique feeding of the recording medium as well as formation of the 
one-sided loop in the recording medium can be prevented by surely maintaining 
the balance of the pressing force at the opposite ends of the pressure roller during 
rotation thereof, to thereby eliminate the chance for the image being rubbed. 

[MEANS TO SOLVE THE PROBLEMS] 

According to the first invention of this application, the foregoing object can 
be achieved by a fixing unit, wherein both or either one of the fixing roller and the 
pressure roller is heated by a heat source, and a nip section is formed between the 
fixing roller and the pressure roller, which rotates in press-contact with the fixing 
roller. When a recording medium is fed through the nip section, the non-fixed 
toner image formed on the recording medium can be fixed as a permanent image. 
In this fixing unit, both or either one of the fixing roller and the pressure roller is 
driven to rotate for feeding the recording medium. The fixing unit comprises arm 
members each having a pivot center, with respect to the straight line connecting 
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the centers of rotation of the fixing roller and the pressure roller, on the side from 
which the recording medium enters the nip section formed between the pair of 
rollers. The arm members support the pressure roller at the opposite ends thereof 
and, with the pressing forces applied to the pressure roller by pressure members, 
force the pressure roller to press against the fixing roller. The fixing unit also 
includes a rotary member, which rotates about the pivot center of one of the arm 
members to transmit rotation to the pressure roller. The pressing force, which the 
pressure members apply to the fixing roller via the pressure roller, is larger on the 
drive side than on the non-drive side. The drive side is close to the rotary member, 
which drives the pressure roller to rotate. 

Further, according to the second invention of this application, the 
aforementioned object can be achieved by satisfying the following equation- 
Pi cos6=P2 cos9-(T/Mlcosa)M2/L, 

wherein the driving torque of the pressure roller is expressed by T kgf7mm; the 
angle formed between the straight line connecting the centers of rotation of the 
pressure roller and the fixing roller, and the tangential line at the driving force 
transmitting portion of the pressure roller is expressed by a', the distance from the 
pivot center of each arm member to the associated pressure member is expressed 
by Lmm; the angle formed between the straight line connecting the centers of 
rotation of the fixing roller and the pressure roller, and the line showing the 
direction of the pressing force by the pressure member is expressed by 0; the 
radius of the member for transmitting rotation of the pressure roller is expressed 
by Ml; the radius of the member, which rotates about the pivot center of one of the 
arm members and transmits the rotary driving force to the pressure roller is 
expressed by M2; the pressing force by the pressure spring on the drive side is 
expressed by Pi; and the pressing force by the pressure spring on the non-drive 
side is expressed by P2. 

[OPERATION] 

According to the first invention of this application, at the time when the 
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pressure roller is in rotation, the engagement pressure occurred when the gears 
rotating will increase, and accordingly the pressure roller will be pressed against 
the fixing roller more strongly on the drive side compared to on the non-drive side. 
Because of this, the surface layer on the pressure roller tends to be compressed to a 
greater extent at the drive side portion than at the non-drive side portion. 
However, the force of the pressure members for pressing the pressure roller 
against the fixing roller is larger on the non-drive side than on the drive side. 
Therefore, when the pressure roller is rotating, due to the drive torque of the 
pressure roller, the compression of the surface layer will become almost equal on 
the drive and non-drive sides, so that any difference will appear in the feed speed 
of the recording medium at the opposite end portions thereof. 

Further, according to the second invention of this application, as in the 
above-described first invention, by satisfying the following equation, when the 
pressure roller is in rotation, due to the drive torque of the pressure roller, the 
pressure balance will become equal on the drive and non-drive sides, so that any 
difference will appear in the feed speed of the recording medium at the opposite 
end portions thereof. Therefore, there occurs no rotational motion of the 
recording medium S toward the non-drive side, and accordingly there is no chance 
for the recording medium to form a one-sided loop. 
PI cosG=P2 cos0-(T/Mlcosa)M2/L, 

wherein the driving torque of the pressure roller is expressed by T kgf7mm; the 
angle formed between the straight line connecting the centers of rotation of the 
pressure roller and the fixing roller, and the tangential line at the driving force 
transmitting portion of the pressure roller is expressed by a; the distance from the 
pivot center of each arm member to the associated pressure member is expressed 
by Lmm; the angle formed between the straight line connecting the centers of 
rotation of the fixing roller and the pressure roller, and the line showing the 
direction of the pressing force by the pressure member is expressed by 0; the 
radius of the member for transmitting rotation of the pressure roller is expressed 
by Ml; the radius of the member, which rotates about the pivot center of one of the 
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arm members and transmits the rotary driving force to the pressure roller is 
expressed by M2; the pressing force by the pressure spring on the drive side is 
expressed by Pi; and the pressing force by the pressure spring on the non-drive 
side is expressed by P2. 

[DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS] 

With reference to the appended drawings, several embodiments of this 
invention will be described below. 
First Embodiment 

First, referring to Fig. 1, the first embodiment of this invention will be 
explained. Fig. 1 is a sectional view of the fixing unit according to the first 
embodiment. Fig. 2 is a partly cut away perspective view of the unit shown in Fig. 
1. 

In Figs. 1 and 2, the reference letter S designates a recording medium; H, 
heaters employed as heat sources, and the reference numeral 1, a fixing roller. 
The fixing roller 1 is press-contact with a pressure roller 2, and they are rotatably 
driven or to be driven. Between the pair of rollers 1 and 2 is formed a 
press-contact section N (nip section). Under application of heat, when the 
recording medium is fed through the nip section, the non-fixed image carried on 
the recording medium is allowed to fix as a permanent image. The numeral 3 
designates bearings adapted for supporting the fixing roller 1 and the pressure 
roller 2 at the opposite ends thereof 4a and 4b, side plates for supporting the 
fixing roller bearings 3; and 5, arms arranged to support the pressure roller 2. 
The arms 5 are supported by the side plates 4a and 4b and each has a pivot center 
U which, with respect to the straight line connecting the centers of rotation of the 
fixing roller 1 and the pressure roller 2, is located on the side where the recording 
medium is fed between the pair of rollers. Numerals 6a and 6b designate 
pressure springs functioning as pressure members, which press the arms 5 to 
thereby force the pressure roller 2 against the fixing roller 1. The spring 6a is 
disposed on the drive side, whereas the spring 6b is on the non-drive side. 
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Further, the numeral 7 designates a cleaning member for the pressure 
roller; 8, a gear mounted on the pressure roller 2; 9, a gear acting as a rotary 
member arranged to rotate about the pivot center U of one of the arms 5 to drive 
the gear 8; 10, an idler gear adapted for transmitting driving force to the gear 9; 
and 11, a gear provided on the copier or the laser printer. The gear 11 provides 
the driving force for this fixing unit. The numeral 12 designate a surface layer of 
an elastic material formed on the pressure roller 2; 13, the apparent radius of the 
pressure roller 2; 14, a photosensitive drum; and 15, a transfer roller adapted for 
transferring the toner image on the photosensitive drum 14 onto the recording 
medium S. 

In the explanation of the this embodiment, the driving torque of the 
pressure roller 2 is expressed by T kg^mmi the angle formed between the straight 
line connecting the centers of rotation of the pressure roller 1 and the fixing roller 
1 and the tangential line at the driving force transmitting portion of the pressure 
roller 2 is expressed by a; the distance from the pivot center of each arm member 5 
to the associated pressure spring 6, by L mm; the angle formed between the 
straight line connecting the centers of rotation of the fixing roller 1 and the 
pressure roller 2 and the line showing the direction of the pressing force by the 
pressure spring 6 is expressed by 9; the radius of the member adapted for 
transmitting rotation of the pressure roller 2 is expressed by Ml; the radius of the 
member, which rotates about the pivot center of one of the arm members 5 for 
transmitting rotary driving force to the pressure roller 2 is expressed by M2; the 
pressing force of the pressure spring on the drive side is expressed by Pi; and the 
pressing force of the pressure spring on the non-drive side is expressed by P2. U 
represents the pivot center of each arm 5. 

Such fixing unit according to this embodiment operates in the following 
manner. When the gear 11 mounted on the copier or laser printer rotates, the 
idler gear 10 transmits the driving force to the gear 9 to thereby rotate it about the 
pivot center U of the arm 5. Then, the gear 8 mounted on the pressure roller 2 
rotates. 
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On the other hand, the pressure roller 2 is supported by the arms 5, 
These arms 5 are in turn pressed by the pressure springs 6a and 6b to thereby 
press the pressure roller 2 against the fixing roller 1. In this arrangement, suppose 
that the pressing force by the pressure spring 6a is expressed by Pi and the 
pressing force by the pressure spring 6b is expressed by P2, then the pressure 
spring 6a and 6b should be set so that they satisfy the following equation: 
PI cos6=P2 cos6-(T/Mlcosa)M2/L 

During rotation of the pressure roller 2, this will equalize the pressure 
balance between the drive and non-drive sides due to the driving torque T of 
pressure roller 2, and therefore there will be no difference in the feed speed of the 
recording medium S on both the drive and non-drive sides thereof. Accordingly, 
during the time when being pressed and fed through the nip, no rotational motion 
will occur in the recording medium S toward the non-drive side, which will 
otherwise form in the recording medium S a one-sided loop. This prevents the 
occurrence of image rubbing to the peripheral components. 

Second Embodiment 

Now, with reference to Fig. 3, the second embodiment of this invention will 
be explained. In Fig. 3, the components similar to those of the first embodiment 
are designated by like reference letters and numerals, and explanation of such 
components will be omitted. 

Fig. 3 is a side elevation illustrating the arrangement of the fixing unit 
according to the second embodiment. In this Figure, the numeral 6 designates 
pressure springs for pressing the associated arms 5, which in turn press the 
pressure roller 2 against the fixing roller 1. The pressure springs 6 are identical 
on the drive and non-drive sides. The reference letter K designates the spring 
constant of the pressure springs 6; A, the mounting length of the pressure spring 6 
on the drive side! B, the mounting length of the pressure spring 6 on the non-drive 
side; and C is A*B. In this arrangement, the value of C should be set so that it 
satisfies the following equation : 
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CxK=(T/Mlcosa)M2/L 

Thus, it becomes possible to employ identical pressure springs 6 on both 
the drive and non-drive sides. This eliminates, during assembly, the possibility of 
getting the wrong pressure springs at the drive and non-drive sides, whereby 
improving the working efficiency of the assembly process. 

[EFFECT OF THE INVENTION] 

As explained above, according to the first invention of this application, the 
pressing force by the pressure members, which are adapted for pressing the 
pressure roller against the fixing roller, is larger on the non-drive side than on the 
drove side. This makes it possible, when the pressure roller is in rotation, to 
prevent the recording medium from being fed at difference speeds at the opposite 
ends thereof. Accordingly, during being fed through the nip, no rotational motion 
will occur in the recording medium toward the non-drive side, which will otherwise 
form in the recording medium a one-sided loop. This enables to prevent the image 
rubbing to the peripheral components. 

Further, according to the second invention of this application, as in the 
above-described first invention, by satisfying the following equation, when the 
pressure roller is in rotation, due to the drive torque of the pressure roller, the 
pressure balance will become equal on the drive and non-drive sides, so that any 
difference will appear in the feed speed of the recording medium at the opposite 
end portions thereof. Therefore, there occurs no rotational motion of the 
recording medium S toward the non-drive side, and accordingly there is no chance 
for the recording medium to form a one-sided loop. 
PI cos0=P2 cos9-(T/Mlcosa)M2/L 

wherein the driving torque of the pressure roller is expressed by T kgffmm; the 
angle formed between the straight line connecting the centers of rotation of the 
pressure roller and the fixing roller, and the tangential line at the driving force 
transmitting portion of the pressure roller is expressed by a>* the distance from the 
pivot center of each arm member to the associated pressure member is expressed 
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by Lmm; the angle formed between the straight line connecting the centers of 
rotation of the fixing roller and the pressure roller, and the line showing the 
direction of the pressing force by the pressure member is expressed by 9; the 
radius of the member for transmitting rotation of the pressure roller is expressed 
by Ml; the radius of the member, which rotates about the pivot center of one of the 
arm members and transmits the rotary driving force to the pressure roller is 
expressed by M2; the pressing force by the pressure spring on the drive side is 
expressed by Pi; and the pressing force by the pressure spring on the non-drive 
side is expressed by P2. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
Fig. 1 is a sectional view showing a fixing unit according to an embodiment of this 
invention; 

Fig. 2 is a partially cut away perspective view of the fixing unit shown in Fig. l; 
Fig. 3 is a side elevation of the fixing unit according to the second embodiment of 
this invention; 

Fig. 4 is a partially cut away perspective view showing a conventional fixing unit; 
and 

Fig. 5 is a detailed view of the nip section in a conventional fixing unit. 

EXPLANATION OF THE NUMERALS 

1 • fixing roller 

2' pressure roller 

5- arms (arm members) 

6" pressure springs (pressure members) 

9- gear rotating about the pivoting center of one of the arm member (rotary 
member) 

H- heater (heat source) 

L- distance from the pivoting center of each arm member the associated 
pressure member 
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Ml- radius of the rotary driving force transmitting member mounted on the 
pressure roller 

M2- radius of the member, which rotates about the pivot center of one of the arm 
members and transmits the rotary driving force to the pressure roller 
N- nip section 

Pi' pressing force applied to the pressure roller on its driven side 

P2: pressing force applied to the pressure roller on its non-driven side 

S recording medium 

T driving torque 

U pivot center of the arm members 

a- pressure angle of the gear, which apply the driving force to the pressure roller 
0- angle between the straight line connecting the centers of rotation of the fixing 
roller and the pressure roller and the line showing the direction of the pressing 
force by the pressure roller 
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